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Abstract: 

PROBLEM TO BE SOLVED: To prevent the deterioration of device characteristics as 
much as possible. 

SOLUTION: The surface of a trench 109 formed in a unidirectionally conductive 
semiconductor substrate is heat treated by hydrogen. The impurity density of the 
unidirectionally conductive semiconductor substrate is lower than usual. From the trench, 
oppositely conductive impurities are diffused toward the unidirectionally conductive 
semiconductor substrate. By hydrogen heat treatment, unidirectionally conductive 
impurities are diffused outwards from near the trench. This method includes a process 
wherein after forming insulating films 103, 105 on a 'p' type silicon substrate 101, a trench 
109 is formed by etching eh insulating films and the silicon substrate and a process for 
annealing in a specified reduction atmosphere. 
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flHvU3>S«lJC4£*Si4--5IRJ3. As*<hl/>f5 



(6) 



<f#g3 2 000-58780 



9 

WtlitftLT M/>f5©fflffiW5"6As SGI7^ 

[0 0 0 7] 06 ^*bfc«t5«w, CVDMffl 

^T, ^®(ClS^Sgl l«SSft+nm§Si:ig«f 
-5. &IMR1 liLTfl «*M»Mfc«£B{fc 

cvDSSffl^T, iii:ilIi2^Mt^ 
^(BWttRl 2£LTte, K-:/$nfc 

[0 0 0 8] *iC, m 7 [Z^Lfz^oiZ. CMP^IfW 

pff^ ¥ a f t ~J p ir x m ^ <£> x y > y X S i c «k 0 . 

mmmi 2% huy^-s^m^cDm^^xm^-r^. 
rntccto, icq— sB^jtuisns. 

TEOS«4tt»*Sn* 
[0 0 0 9]*!:, ^18 {I^Lfcct ^(C, fi»J^tf'J>K 

m^X. £ffilC*«R, ^«TEOSgl3^H$3 
5 nmS«fC»riE-rS. ^WTEOSll 3l^h7 

>i?7s?<D%±&w±^zfz&<Dh<Dxfcv. 

ftlzmZ&m&ftZo fit, S^ttX-y^^H;. M 
AtfR I Effi£^T<6tSRl 3£ h \s>^5<DMffilZ 

[0 0 10] ^C, m 1 OtC^Lfccfc^H, CVDS^ 

f^ainmfSgCI^t^o fit, CMPS« 
^Effcyn-feXKcfctK -> l J a >^ft:R 3 ©±BST 
¥t0ft:r^ o fit, ^JA«^^>^n-x»y^>y^ 

[0011] ^IC, 01 1 iZ^Lfz^oiZ. m^&Ox. 
y hX7f>^ffl^TTEOSll 3 &rftj£<Dx%'£ 

5^f$SInmigi:Mt5o fit, 
CMPr^(OF^CO^it'7 P DirX^^f^C7)X'y^>y 40 

xetc ct o , mmm 1 5 & k v >^ 5 rt<DBf«a>iRS s 

[0 0 12] Hll 2 lC*Lfcct"5H. BrJ(Dl7 

^i;x7f>yT5, 1 3 fc^Lfccfcoic, 

CVDri^ffl^T^SfCieaR, ^JAtfTEOSR 1 6 
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TWWfLfc»BBH«rHl 9 il^T, C<7)S£S5^**«:3g 
1I2MOS h7>yx?jtti:<i:oTl^T. ^»<*Sffi 

3 l±i:ir-h«8R3 2t*LT»«3nty-m 
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f l/T, dOMO S h 7>vX^(iS T I 3 5 fC «fc 
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^isaiich^^Mim coo hu>f 
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tz«Lfc«t5«tDRAM©Bjfixatc*5itawa^JctP 

HTI»9Jt**. EI 2 0 Cl^^yi/- h 1 0 £»ric 

SB) <7)ffi*[*l£^-fo ^^hl/z^^Ay^H «&& 
1 1 ^r^m^ 1 2 tl^yi-- MOICct^T* 

trrticcfcofltfsan*. aw. ««i&i 21c teas?,* 
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tl^t<^^o fit, hU>^5<7)S/SB$(C hl/> 

[0 0 1 8 3 021 JCJia&i&^yu— h 1 0 *ffM"TS 

To ceo NU>^^r/^>^-T ; ti> W«^12HiE<D« 30 
JBWBfeSi:, p^>U=i>S#xl «»Bli l 

#&<^:/u- h^^-r^^^coisit^xg^teiig-r^ 

s«i«i:i5iiTnSjil;ttI6 t->'jn>S<fi l £<BP.SJT 

1 2fC««iB«ffiVc^S0t)l). 1$: 

*a/tn»mu 2 £tmTzimiz¥£&-rz>m7R j £&7 

*^/V>^»*lST**«»IKl l^tt. «««JI*«-t 
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ft^ffoT, ssic**&raa<fc&*. mmmi 

[0019] ^(1, HI 7*6H1 9 C^L/iJ:^^, 

^se*<7)^*«:3£B(oaiax8^*it*raM,«JcoiriT 

[0 0 2 0 ] il 7^bil9 lZ^istzJ:ofc'&&<n¥ 
»*ftBK:*5lr*Ttt. STIO)Bigiei:^TSTI 
3 5«r«BETSfc»<0 h U>^a>£§g&3 6 a, 36 b 

(118#i) a) MOSFETtf) 

httlftR 3 2 fimVtlt LT»EErt<*ftr* C «fc 
tfb) ±Eft»3 6 a7f«MItt<butl:J;§MO 
SFETfl)L*^ftTLT*!y h*7»tt©*ft*< 

[0 0 2 1 ] ST I 3 5 &Bj%-fZ>fz&<D hU> 

^(D^3 6 a, 3 6b^W5Cii:J:0» tfiift 
M^r-hfS h U >7 L tC#lj&A/T S T I 3 5 &mtfL-?Z>folZ 
«ft«W*Al/ 7 y^<Bl 8(C^-Tci:o(C->-A4 

oa^L^^i^raaa***. c<£>->— A4 0te, mo 
o ^aoa*-ratt^raa*5ific-r. 

[0 0 2 2 ] *^5E91«±IB5«€:*a£L,T>ianfc ? b 
[0 0 2 3 ] 

cch^^m^-r^o *fc, *a«wtt, 

StE0)3FIC»»Kftafllt«t0t>ffi< LT*J<^t6«F« 
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[0025] Zitz. aMRKtna. -itaf^ssw 

[0 0 2 6] *«f6Wtt. S/U3>SK±JC«» 

[0 0 2 7 ] *fc, *RJS91tt. y'j3>lg±C« 
R*»J*Lfc*. ^<z>WWK*cttf«HB->iJ3>»«* 
X>y5f >^T£Cch(CJ;9 hU>5 L €:«ffi-r*xet, 

X *y 5=- > Cff Z> C t IC J: 0 MB h U > ?0>±«a>*8Rfi 

[0 0 2 8] *85JWtt. y'J3>«K±i:Sl 

2<0«WRt*«Ufc*. IfflE^ ©«»R0>*»*<« 
fflTSSTfl9SafB2 0)ttj»R*x-y^>^TSXet. 
»mLTl^llliE*l©«»RS»*t"*xei:* ^ 

[0 0 2 9] *fc* #8g589»£. 5/U3>36««:Xy5 1 

1 1 0 O^C^iMST^oT, *I«S^10 0% 
[0 0 3 0] 

t^TEIB (02 2-03 7) ^#SjbTlftB>fl-r^c CC 
Ttt, hI/>f^ft^^^ltLT, DRAM* 
#j£LTtft^-f £o h U>^tiDR A MIC *5 It 

[0 0 3 1 ] if, 02 2 lC^Lfcck-5tC, ¥^f£S 

ffi, ffUtfpSv , Ja>SS5iro±ffi{:. ^^fbffi* 
ffl^Tv'J3>KftR5 2£J5£8 nmggi:i« 

fit, CVD (Chemical Vapor Deposition ) f£ 
Sffl^Tv'J 3>B{fcR5 2<D±HJCxU 3 >Sft:R 5 
3SJ9S 2 2 0 nmeflElC»rtt-rS. £ b(C, CVDr£ 
e^Ty'J 3>^fbR5 3<£>±ffi[CTEOSi&5 4* 
B$ 2 0 0 nmSSl3fScf§. &IC. |§Ifcg£ltif££ffi 
^TTEOSRS 4<D±ffi(C@7nit^U> ? 7 k h Soffit" 
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ttic/^-x>^T£o c com^co ff^X lc/\"^ — x > ^ 

flxtfRIESi:±!3TEOSR5 4Rtf>'U 
3 >m{tWk 5 3 IC > ! J 3 >&ffcR 5 2 £ffi5£<*>fl^ 
CX7f>^f^c CintCiO, pSyUa>lffi5 1 
(7)±ffi(7)-ffi^KaJ-r^. £b(C, TEOSl54^V 
X^^LT»'ttX7f>^ Pl^tfRIEttSffl^ 
TpSy'Ja>Ifi5 lSX7f>yf5. CtilCct 

> 'J n >S1S 5 1 cDdf^OfiSlC n m&Wtm 5 6 SrJKfiE 
LT*5<* CC0hU>^5 5<£>gE£tt> «x.tf7 

[0 0 3 2 ] *IC, EI 2 3IC^LfcJ;?iC. *m»Mm. 

1 0 0 Otlgt, EASTo r r-gcWTo r r . 50= 

Tttftl*. Ctl(Ci:0, 0 2 ScDtfcfcHtC^Lfccfc-J 
fC. hl/>^5 5<DfflfltStf)X^>^;* — :x7 8£G& 
20 £T£o rlt, iyf>y^-y7 8SB*f*C 

^jcj:ot, hi/>f 5 b (D&m(D^m<omdhf}m^ 

(CUT, KU>^5 5(7)fflffi*?c^<b$-fr^^> 

#£0S c fc**nJ*Ei**. 

[0 0 3 3] *(C, 124 tC^L/zJz^tC. C VDfcfc* 
ffl^T^ffitC, ^MttSr^trR. ^JAtiAsSG§5 7 
^j?$3 0nmflgt:ifijct^o £6tC. mG^feS 
30 ffl^T^ffitCU^X h 5 8 SffSftTninSflEtCW/S-r 
So ^lt, «^«tffr^^>7n-X'y^>^}£* 
ffl^T, l/y'X h 5 8 * h U>^5 5 0Bf^<Dg£S*T 

»*r*. cntccto, as sgr5 7(B-aRa<Jtffl-r 

[0 0 3 4] &(C, HI 2 5 (CTnLfccfc^tC. :7*yg£^CE> 
^X7 hXy^>yte£ffl^T. glilbT^SAsSG 
R5 7 6l*£f-&. ^iC 02 6(C^L^cJ:-piC, T*y 

^£T5o tit. C VDtt^ffl^TtffilCTEOSR 
40 5 9 ^Mt§o :0TEOS§5 9JC<fcO, AsSG 
R5 7tt«HSn*. 

[0 0 3 5] *(C, 0 2 7 tC*LJt<£?tC, ^ffiiSri* 
ffll^T, As SGR5 7Ctitl^)As *hU>^5 5 

cofflS^^ pSxU ci >Ste 5 l ic^Bi$-ttSo cnic 

$n^o CCT, TEOS8S5 9 (iA s * h U>^5 5 
^BIB^bpSy'iaySteS 1 (Cffil&£ -ttSEUC, A 
s^hU>f 5 S^tCiembT hl/>f 5 5<D®mv>V 
^AsSGiS 7*«»j5ESnT^tt^»»A^pS-> , J 
so 3>S^5 1 lCffiflfcT£C££Bfilb-f Z>tzsb<Db<DT~$> 
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5 9RffAs SGI5 7 S-tn-enBft^T*. 
[0 0 3 6] HI 2 8\Z^Ltc£olZ. CVDi^ 

m^x. ^mzf&mme i*»s*tnmi«i:»«T 

IBta)*^RT»5NOIR*W6ft*. »»R 

c<bw*R6 2 tLtn «*f«F«**«H-yanfc 
# U > U n >R*«*WFen*. 

[0 0 3 7] m2 9\ZJjkl,rzJ:olZ. CMPjfeW 

-T*. cntcJ:0, H6M6lo-tt^«HiSns. c 
(Dm. TEOSR5 4ttRi3ft5Ctift5. 
[0 0 3 8] #CfC* H3 OtC^Lrc^^tl, Wx.tf'J> 

6i«in B 13 l KSLfciiK:. cvd 

ffi&ffl^T. £ffl«C«*R* #JAte*TEOS!£6 3£J5 
S3 5nmi»:»««. u©TEOSi6 3l»t 2° 

WAtfR I Effi*ffll>Ttt»R6 3$:M/>f 55 
[0 0 3 9 ] WZ. m3 2 iZ^Lfz^OlZ. CVDS^: 

5i:»S»SnmS«i:»«T5. ^tt. CMPri? 
O^FSfbyn-tr XtCcfcO. > 'J 3 >^fbBM 5 3 <D±m^ 

T^SftT^o fit, «Atf^>7D-l7f>^ 30 

m&m^xmnm 6 4 surpass stx *y ^ > 

[0 0 4 0] -k\z. HI 3 3 l3^bfcck-5 tc. ^J^fi^x 
y hX7f>^fflWTEOS!6 3SrBf«^iSS 
$TX7f>^t5. fit, CVDi£$:ffl^Ttffi 
, 0tJA flt3R a* K - nfc#*SS y'Ja> R*> b ft 

*tx7f>m. 40 

[0 0 4 1 ] ^tl, i34 tZ^U^lcfc^JC, p/f^(7)X^ 

^MI:X7f>^TSo S35 (C^LAccfc^ 

fc. CVDte*ffl^T^BB«ClB»R. W*tfTEOSR 
6 6*JS3R5nmaKlw*fl6-ra. ^co?£* efr^cox 
7f>yii^ OTittfCMPfilfWsPfflltl^D-tXS: 
ffl^T, pSy'J 3>fS5 1 C7D±oST¥Sft"f *□ £ 

ntzcko, teosi6 6^e^**^»sias^ffM 

[0 0 4 2]*IC, EJ3 6 {Z^Lfz^olZ. mz-lt&M 50 
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fti£*ffi^T, ±jB«w">'J3>KftR6 7*»S"8nm'" 
ISfCilSfS. ^© •> U 3 >tftR 6 7 «y- Mftft 

>J&6 8 £J¥£ 1 0 0 nmeSlC^fiET*. ^LT* #J 

^>^Xf>y'J^ KJB? 6 9 £J¥£ 5 5 nmgg(3 

/sr^o $b(c, wiifcvDSSffl^T, *>yxx 

15 0nmggi:M«o $ 6tC x'jn>a{kR7 

o<D±ffiicW^^^*{c/^^— x>y$n/i0*itfeu 

UiJ-f HR6 9a&r/{Z^'J ->U XI >f&6 8 ^I7f>? 

-f KR6 9 U •> U 3 >i 6' 8 *^y- h«S tft 

[0 0 4 3] WZ. U3 7 \Z^tz^o\Z. m^thWi 
17 1HMT^ fit, CVDffiiffl^TtffifCy 
U3>gM7 2^3 0 nmffiStC^-r*- 
tC, CVDffiSrffl^T^iffiiC*B3»R, PUBBPSGR 

7 3*jsa 7 o o nmeaE(c»jos-r*. b p s ghs 

>l«7 0^1i, 10 0nmeg^tr*ilT?li 

ftr^, fit, c vD*fc*m*T£ffiic««R. «a 

«TEOSi7 4£J^$ 2 0 0 nm~4 0 0 nmgSi: 
Ml&TZo 2*>\Z. ^WTEOSi74M , BPSGi 
7 3*fslfS<0HM*lCXy^>yU W«R* ^JAtf^'J 
->»J3>R7 5, ^>^Xf>l7 6$:Rff^ittl3 

[0 0 4 4] Et±iCcfc0, hU>fSDRAM®m 

Y/^->^8R«>**w«!ia^*rican*. ft*. 024^ 

bH2 6 IC^LfcXfSCD^O IC, SeffiffifRi&Srffl^T 

[0 0 4 5 ] EJLt<B«fc-5tX, *M^W<DW,-(D'£1&V>}& 

SCi^nJflEtft*. tLT, h 1/ >^ 5 5 (^ffl'JBcDX 
7f>^/-v7 8*»£-r*d£lwJfcO (HI2 3# 

££«JA*£ia*nJf6£ft*. M/>^t/V> 
*CD»Jx\ fi<fittS(7)1EaiWiS1#tt<oe!c»S:BI*C(t^ 

[0 0 4 6] ^(z, *S%^comx<7D^J5BcoJF^8iJxo^ 
TUffi (13 8-04 9) ^#KlTMt^). 
H3 8^«UfcJ:5J3- ***SE, WAtfpffl^'Jn 
>Sftc5 1 CDJbfiBtz. (SftKftffiSrffl^^TvUnVRftR 
5 2^J?$8nmSgi:M-r^c tl/T, CVD (Ch 
emical Vapor Deposition ) t£S:ffl^Tyij3>Kfti 
5 2<D±nH*C->U =i >mtmo 3 2 2 0 nmgK 
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5 3<Z)±S«CTEOSJK5 4£JP£ 2 0 0 nmgglC^ 

igea*tt*ffl^TTEosR5 4^1 

C e tOTEOSl54 Rtf v U =3 >SffcK 5 3 Mtfir v 
U3>KltK5 2*HfrS<Z)» J KtXy^>y-r*. eft 

5, TEOSi5 4^7^^:lTSMX7 

^>?&> WA«R I Effi*ffl^TpSyU3>Sfi5 
1617? >yt*. -nc<i:0, f>l/>^5 5^M 

[0 0 4 7 ] *(C, S3 9lc:SLfc«fc'5l;:. TKXfl&ffiS 

£-T3o 7K5R^fflH^&f*£LT«:, «a« 8 o or- 

1 0 0 OtSIt', J£*7fcT o r r -gc^T o r r . ffi 

a»*rafi»»^6a+»i:T«)^, efttcpibft^co 20 

Ttefcl^. CtllZ^D* 03 9cDffi;^0(C^L;t«£3 
\Z, h U>^5 5 0M©X7f>^-y7 8 

ft> }|lffi»ffi«flE*fi*S-&*Ct**T#*. C<7)£? 
[0 0 4 8] 04 OfC^Lfccfc^lC, CVDffi£ 30 

»*R6iiLTtt. OTAtfaflsRittfl: 

[0 0 4 9] 04 1 [C^LfCctptC, CMPit* 

<BRS. TEOSR5 4B»SSft^:t<t&5 0 
[0 0 5 0] 04 2 \Z9Ristz£olZ. fl&JAtiU > 

6 1 ^CtC. 04 3\Z^Lfz£olZ, CVD 
j£*ffl^T. g'tfilClfiltR. #J*_t£TEOSI£6 3£J¥ 
S3 5nmgS(;Mt§. C©TEOSR6 

HAtfRIEtfe6H^TttlR6 3*M/>f 5 5 50 
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[0 0 5 1 3 % AlZ. 04 4^Lfcct-5JC, CVDM 

>R^6ft*»«R6 4^hl/>f 55 **«3ft*J: 
SSSnmiaicMt^o fLT, CMPi£l? 
taspSffcT/n-fcXlCifl* y'J3>afti5 3fl)±ffiS 
T^&t-tZ. fit, «*«y^>:7D--Xy3 1 >y 

[0 0 5 2 ] ^{C, 0 4 5 IZt^LTzX 5 tftJAtf^x 
y hl7f>yS*ffl^tTEOSR6 3*Bf3£0)gg$ 
^TX7f >^t-5o fit, CVDM^Til 
t c . #J ^ \ i at 3R ? * K — 7 5 ft Ac ^ ^ g > 1 J =i > B f) > £ & 

xsicct o , mmm 65^h^>f 55 fi^ss^^ 

[0 0 5 3] *&IZ, 0 4 6tC^LfcJ:^H. Bf^^X^ 
^>^XSlCctO, plv'J 3>Ifi5 1 £>±SB£fifr5£ 
CD^JCX*y^>yT^o 04 7 tSLfccfc-S 

Id. CVDffi£ffll>T£ffilC«»R. «*tfTEOS« 

6 6 *!5$&5nmeffJC^J5E-rs. ^<D*£. m^ox 

fflliT, pSv'J =r>S«5 1 ^±aT¥SfbT-2>o C 
ftlCcfcO. TEOSi6 6^b^^)^IWM 
£ft£o 

[0 0 5 4] 0 4 8 iZ^Lfz&o \Z. OTAtfS&K 

fl:f*£ffl^T, iIt:y'j3>K(bl6 7^$8nm 

aatcHWEi"*. c(oyu^>s«67ny-h«6^ 

>ff£6 8£J¥£ 1 0 0 nmggCMTSo fit, #J 
;U£X/W ^*£2rffl^T, #UyUa>K68 <Z>±®lC 
^y^XfyyU^-f KR6 9 £J5£ 5 5 nmligCff^ 
f&TZ> 0 2 6l::> HAtfCVDftSfflUT. ^>^f 

>->uim k»6 9<D±mzis*)zi>mit&7 o&mz 

15 0nmgai:Mt5. >-'jn>3S{fcR7 

0 cD±ffi^^O^^tC/^-X>^$ftrc0^-t±fitiU 
yXh^X^tlt, S*1*X^^>^ffi, «*tfR 

1 Effi€:ffl^TvU3>SftffiS7 0W^>^Xf>y 
U-tf-f KR6 9fm:#UyU3yi6 8£X7f>y 

-f KR6 91ffi:#»J '>U3>R 6 8 74*y-h«««fctt 

[0 0 5 5 ] *tl, 04 9 \Z^Lfz<£oiZ. PfifeCDtiZWL 
|7ieM« 0 fit, CVDS?:ffl^tiffii:y 
Un>SffcR7 2*®$3 0 nmeafC^-r*. 
II, CVDte*ffl^^T±ifitC«j|»R. «A«BPSGi 

7 3$JI3 7 0 0 nmSgl:Mt§. C^BPSGi 
7 3 ZW-Mitzfa-t*. WAaCMPftSffl^TyU3 
>SfbR7 0W±^7, lOOnmSSiT^lTfa 
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&2TEOSIH7 4 2 0 0 nm-4 0 0 nmfijgtZ 

»J5E-r*. SSfC C(?)TEOSl74S{/BPSGI 
7 3*BrtO»ttl:Xyf>^L. t»«R. «Atf#'J 

0, ^>^f>!7 6tt3B-E*JBt&a. 
[0 0 5 6] H±«)«t 5 I: LT h >f SD R AMOt 

7 7(D«i6CrH>Tift9rr*. ili6 2 

l»»R6 1 ^ftA/T'*ii6 2 iZttK-rZiSLMtfrimt 

£>S C d(^^^/V>^g|5J^n^O^T^> *IKfB9ia>M§ 
-<D^<^Sg£f^lilT&So 

coo5 7] Jw±oi:3^, *mMm(D j m-<D'£M<Dm 
mAz&zt* mT<Dft&tf£{kTz<D&"i&Mizffi±~r 

8&m3kTZ>Zt\Z£D (H3 9#ffi) , #®^fi^S 

TS* n^B;g$:J§5 6 ipiy'j3>lffi5 1 £a>M(0 

So Z(Dfz&. n SUtfltl 5 6 OtfiStME V c O 
l/2Tfe^Vc/2CLTi5< C:££*nJgg£ftS« C 
ntCctO, S6^R6 1 !CSJnj£ft*«ffi£«iB«JE<0 1 

1/2 54h7>yX^^4S:SbM 

[0 0 5 8] *M5£W<D , m=<DnM<DWmiZ'D\,^ 
Xmm (H3 8-H4 9) ^#RlT^t^ 0 

w<DmE.<D^mv>MmZs m=z(o^m<Dwmjz^r, 

piy'j3>SS5 1 <Z)S««££iI?£<fcO fe»< Lfc 
=b?)T&So ffi#(0^*e4&»gtil x 1 0 15 (a t om 
s/cmJ) ^bl x 1 016 (a t oms/cm3) S8E 
T£>£„ cniC^LT, MAH ^*E4»«ffi£l x 1 0 
14 (a t oms/cmJ) (atoms 
/cm3) gflEKlxfcfcarc**. H4 9lC^Lfc<i:? 

z<Dm=<D-%m(Dmmz£>\,>Th* mmf&6 2\ziE 
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5 1 <OSK»££:S< LT£>< t.* -fv— h 

So CttlCcfcO, ffit»IR6 1 tpSyU3>SS5 1 £ 

m ant* s z t a* njfig t & s . 

[0 0 5 9] &*3, 0 3 9JlgE(C*Lfc*3Rj»fflaa)X 
f >^^-y7 8^|^^-rSC^(Cct 0 (i39# 

SrasctTj^fiE^^s. a sic siii i icRttrr 
20 it^^ch^nfffit&s. z<Dtz&. n sitiRif 5 6 

fi£«ilSttJE V c CD 1 X 2 T^V c / 2 Id < Z 

£tt»mtfc2>o zn\z£D. «aia6 nzsioisns 
m/±^m^m/±co i / 2 ciiDt^ z ttf*if&£tez>o 

mT<n®iffl{tizmntuz>o mmm6 4\zim 

t)Z>mi£hmffiMf£<n 1 /2 t&Sfc», ^r£h^>> ? 
X^O»*€:$6lZfflI^SCt^'nIffii:/j:S. 2btC 
*e&R6 1 tpSy'j3>ifi5 1 i<0lHT3S2Iia*5B 
tLTtt/V> * Stt^flETr S CO ^fflJftJT £ d t nJ 
30 fiBift*. 

[0 0 6 0] *BB*9ia)*B3©*llSco»!8«r^li 
THB (EJ3 8-HI4 9) ^#SLTPj]t^ 0 

3 9tCBEtC*Lfcxei:. i40 C^C^L^Ig^^ 
BT, Kl/>f 5 5roM^bpiy'J3/Ifi5 1 fC 

s (fltjg) ^Ibtl^o pSIxU n>S1R5 1 

40 <OSffii8S^ (a toms/c m3) ^bl 

xiO'6 (atoms/cm3) iStrfe^«&f:H 
CCDnSl^lMi^C^iSJSti, 1X1016 (atoms/c 
m3) rt>£> 1 X 1 0»7 (a t om s / c m3) g^ii-r 

(H«<Z)aflE«ii#. 1X101' (atoms/cm3) 

[0 0 6 1 ] 7i4o, Hffiffi«ffi*fc*^Tnffl^*BHIie 
50 tt*S-lt*«&ICtt, «AtfCVDffi*ffl(r»ThU>? 
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£9 nS^ft^pSv'J 3>S(S5 1 ICt£^£-ttSo 
[0 0 6 2] CdT, C<7)SBa<Z)mBa)JgffitZi5liT 

fc, H4 9i:«l/ti5i:. W««6 2 HjE<o«ffi*«ap 

pffivU 3>2«5 KBift. ffii!6 1«:ft 
AT»M6 2l:»ttt«ttt* t nfit45. CCOgjiK 

0, MIKR6 lfcpi->'Ja>iK5 1 £a>raT£2» 

T^nJjtgt&So 
[0 0 6 3] &*5. 0 3 9 HBEJC«Ufc**}Bi«ia©X 

5£iA<pJflEi:ft*. Sfc. H/>f 5 5 0)«(Bfl)Xy 
f>W-y7 8^^-rsetJCcfc 0 (03 9# 
HQ) , jjLffiipfi[«R*(£«$ii-Sc:t*«T#, ^r£h^ 

-5»«H*3^T5g*-r*- nl4£»15 6(i:piyU3 
>SS5 1 t.<DWHD9&tr4*- H'J-*«8t«:JM>S 
■&<5et*<»I*li:a*. Z.(Dfz£>* n®Jt«i5 6©t 
l^fltEV c CO 1 / 2 T&S V c X 2 UT4o < d 

mm^msmidEcD 1/2 KitfnT* 

;b*«£*>«S«flE(B 1/2 m*kh7>zS 
«SK6 1 iLP«Hv l Jn>Stii5 1 fc^m-CSf 

[0 0 6 4] ^tl, *K^(^SE(7>^jSB<DJBfig;wO^ 
THIS (IH3 8-04 9) Sr^RUTaK^TS. 

3 9«c8E(CSLfcXStH4 0 KgElc^LfcXfiiOfcl 
T\ hl/>f 5 5(7)»b p ®^*E**W*ffi»"f S 

*!Sffla«)*fttLTii, man s 0 or- 1 0 0 or 50 
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ggt> JErtttRTo r r-ffr^To r r, " 
[0 0 6 5 ] :CT\ C<omH<D||j6S<D^(C^^T 

H4 9 \z^LtcJio\z, mnm 6 2\z iE<nm£&i}u 

t>2>£. pSy'Ja>SS5 l<Do*>* *6tilK6 1£i* 
l/>^5 5 0»b piB^*E^S:^A"ffi»$-&T43< 

si,>M*Ttf enters. 

«tlR6 1 tpffi->U3>S16 5 1 eh<Dfif]T2!2Jia^ 
4UT^ * /\° > ^$:tt#(£T"f S CO Sflpifiij-r S ZL t "I 
ffgtftS. h U>^5 5MifiC0p§y^«!^n* 

Ml^. pSy'J3>StS5 KDbU>^S 5ttiS 
JCfittSpffl3F>D«l«)»«*«tt<ft0- *0)»«*t, H 

So ^(Dtzsb. p3?vua>*fi5 1<7>HU>^5 5{* 

flmi, piy'J3>SS5 KDpIWMg^G< 
Lfc(DWH, *^Jg<7)»ffiTH, p®'>Ua>Sfi5 
1 <z> p S^Mtf&fcffi^iS < Gtt#TS C t**nI*Ettt*. 

:^tf^77f77 zfmm&z'&z zz trfvimt 

&S« 

[0 0 6 6 ] makd&oiz. *m&9l<r>f5ii<o^t&<n& 

8 <hlc:«fc9 (H3 9#SH) . f^ffi 

^_S- £i>**!1&izUZ. hl/>f + t/V>i'Wi 

n. nSiffiStJIS 6<i:pSyU3>StS5 1 £<DN\<D 
*— K U — 2 «81S«* > ^ i± S C t A« "Iflg t & 

So z<Dtz&* nmfcmms 6 omizzmmmfcv c <d 

l/ / 2T$>SVc/2^UT^<et^nlBgt^:So C 

/2 Hilars c t^nftEttts. tn^iBi^c. *v 
wtft*. mmn&6 4\ztot>z>nj£hmmmi£<n 

TLZCt&nmtUZo «»Bi6 1 tpffi'>U 
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[0 0 6 7] *B5S^0)IBA^**fi(D»fiR^O(ri 
THIS (138-149) $:#|]LT^t5o #gf5£ 

m£CDHSS(7)Jg§g(c4o^T, pfi**E*a>«flM*iitf«fc 
DfcjB^'>U 3>±tz£6lciI^<A^ScDpS>»Jx]> 

[0068] cncii^f. p ffl^w*o>««**a#«fc 

OiS^, M^Ltf^F«*»«**l xiOis (atoms/ w 
c m3) — 1 x 1 0 19 (a t o m s / c m3) SScO p §4 

x 1 015 (at oms/cm3) — 1X10 16 (ato 
ms/cm3) SKT*-6pffl^ , J3>R*. fiaj*_liJ5 

>'Jn>««£*fST*. fit, :<OpfiyU3>i 

#(DX^tcJ: 0 DR AMOD^^EU-tr^BSc^S^WtfliS^: 

[0 0 6 9] ^OiifepiyU =3 >Sfct£:ffl^S<h, 
pf.y'j3>SS5 l<7)Tlifc*3tt£pS^M^a>»K 
^ilO^oTt^o ^(Dfzisb. pSy'J n>S&5 1 <£> 

rt*0 NTS C <h £B6ihT* ^ v 7°W 

[0 0 7 0 ] J^±^ct^{c, &ffif&vi<Df£rs<n^M<ni& 

C £ *«T # S 5 *y 3 1 7 * y»fflj»*S»* - t ti ^fig £ 

&So 

[0071] &iz. *M^wiz&&¥mft^m<nmmh 

9JT*. C©3l>S<Z>»fl8ttMOSFET<Z)HifiA-ife-Cft 
oT, ^fi5 0 (a) K*T«fc3Kpffl>' , J=i>aiK 
l 0 i<Z)affi£»iBKbT££<hf::«fc9 pfiy'ja>Wi 
10 l±(:M«10 3^JSbm CVDiM 
^TC<0jH«fl:Bil 0 3±tC'>U3>^fk^ 10 5S« 
1ST So 40 

[0 0 7 2 ] #fC0 5 0 (b) tl^Tck 5 y'J^y 
SffclKl 0 5±(c:7* hl/yX h/N°^-> 1 0 7£fl2/£ 
L, C<D7* hl/yXh/^->l 0 7SrTX^lCLT 
•>U3>BfcRl0 5. J»»ftR10 3. 45ctWp.fi-> 
•J3>SS1 0 1 £K#ttX^5P>?\ WAtfR I E 

(React ive Ion-Etching) &m HT^* — — > ^'TS CI 
<t<CcfcO«t^U>5 1 (Shallow Trench) 10 9**fiic 
TSo 

[0 0 7 3 ] CC0hU>5 L l 0 9S*J«T*fCtt. ±§5 
yj^lcKg^nT. EhSt/T^te^A*. PIAtfttT^AS 50 
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7^^«7X^ tLTMyjrtX^^>^£, «AtfR 
I ES^^ty'J3>llgl 0 1 ^x^fy^p 

«*RtLTtt'> U 3 >SfkK^> 'J xi >Kftlg*«#A 

enso >un>s«i o i tmmmtnrmzm 

[0 0 7 4] *C0 5 1 (a) lZiK-?<£o\zy* h L^y 
X hA°*->l 0 7***Ufc«, HF/JfU-fe'J>* 

^^ffl^T^fk^3 45cfct>'> , Ja>^t:^i 0 5 coffl«j 
ffi**n6^*^*fpjfc«iBa-e:s (05 1 (b) # 

BB) 0 cntC ck OhU >^ 10 9 <0±fliJ(OftSK 1 1 2 CO 
i£f£cDS4SS®£igtt£-t±S (15 1 (b) MR) . 

[0 0 7 5 ] WZf£tl& lOOTorr, 1 0 0 

or, 0 0%<Dil7Cf?B^4 , T, 7X-;l^ 

£ff ^C<h(CctO. pfiyU3>SSl 0 1 (T^fflfCV 
-f ^U— >a >£r£lx£-ti:. 0 5 2 (a) (C^kTJ:^ 

hU>^l 0 9c7)±ffli]<7)£iH&l 1 2*5<fctfTffi«JO>a 
SB 1 1 1 £?ltf>So 

[0 0 7 6 ] *(CH5 2 (b) {~^Ti:?f^ HlBLT 
V>S hl/>f 1 0 9 0>XBf£*ftLT»ffcKl 1 3 
CVD (Chemical Vapor Deposition ) 
ffl^TS i 02R1 1 5S«fitBi:**l/. hl/>^ 

1 0 9 £iij£ir. C0}<h£. hyyf 1 0 9 coTffl'Jco^ 

1 1 l*%*^T^Cii:J;0, hl/yf 109(7)^ 

frrtoTxi? hit (mztmcott) *«T*<0. *Mi*^ 

[ 0 0 7 7 ] *tCH5 3 (a) tC^TJ: 5 IC. CMP 
(Chemical Mechanical Polishing ) ffiSrffll^TS iO 

2 m 1 1 5 y'JJ >S<kH 1 0 5 (Dl6®7W«aiT* 
*"CW«TS. I*HT. Hi^H3P04gKffltiTi 
5 3 (b) (I^T e ko{C>U=l>^{t:Kl 0 5^^^T 

So 

[0 0 7 8] *l:$HFM^ffl^Ti5 4 (a)£* 

Un>*«apBfw, WAKIKJS^l 0 0T>^*X No- 
AWRfkRl 1 7*»fi!EUfc«. MOSFETSifiJT 
Sfc«><Z)-f *>ftA&fr"5 (05 4 (b) #88) o 
[0 0 7 9 ] ^(CHI 55 ( a ) d^Tcfc O \ZWUt!& 1 1 
7*!»5&Lfc». Wx.^9 0 0 t C, HCl3?S8mfCS< 

r^ficko pi->U3>ifii o i (?)iR^^ricfa«E±fr 

y-HKftlKl 2 3S»I«T* (0 5 5 (b) • 
ttt>TS«£Htcy- h«ffi*f*»©IBS:**L* CCDS? 
^-ZymCtCctvy-hfSl 2 7^^/S 
TS (05 5 (b) #sa) e fLTC^'- hm^ 1 2 
5 (I LTlf »J«M«iC< T >f±ATS C<h(: 
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OS h7>y^^^ffit^o 
[0 0 8 0 ] CCT, 05 61:85 2 (a) tdgSfC^L 

-f yi/—>3 >*£LJSli\ h 1 0 9 (D_tffl"JO>ft 

88 1 1 2RZSTM<nnW> 1 1 1 fc<7)Tfe5. d 

<73<h#<7) hl/>^ 1 0 9<7)±{ft|COftgS 1 1 2 CD?l#)ffi^ 
(£15 7 (a) iC^Lfccfcofc, y>ja>aftil0 5 

Rtfmmtmi o 3<z>«ii«i 3 otCcfcoTSwrsc 10 

t**?I*ii*C*. 15 7 (a) MI5 8 

(a) 3 O^WcCS^Sr^bfco 
157 (a) H*bfcfc^O*^ia5 8 (a) (Z^Lfc 

K»LT7--;i'*fr 5i. El 5 7 (b) RZfM 5 8 

(b) ^^n^nsufcttttttts. o*o. [^15 7 

(b) IZ^Lfz^vlZ, 3 0 *L*ft* 

13 1^f<ftS. -*T, EI 5 8 (b) II^LfcJ; 
^il, »ififil 3 0**/hS^4i, 3 3A«/hS 

0 9<D&M 1 1 2&tfft»l 1 1**A< ->'J 

n>stsi o ia)aHx*;p*-^3ett«ttic»ff-r 

U n >Sf£ 1 0 1 <0*Sli2H2a* (10 0) 

hl/>f 1 0 9 (£>£lSi$ 1 1 2 Rtfftgs 1 1 1 ©teJt^ffi: 

# (i i i) ^&^5fr*^4:«c«fco*i;s3R»-e* 

-5o fLT» hU>f 1 0 9£>±««£>ftBBl 1 2 1C*5H 
Tfl, ftSRi l 2A«A*^'5i:'rS2:*JcJHkK{blRl 0 

3. jft»ftRi o 3xrXx»j3>sifbiKi o 

[0 0 8 1 ] fil±«MUfc«t5Kl. ***G>#*a>»ifi 
A-«£fC«fc*l«, hl/>f 1 0 9(?)l»Mn 1 2rt«*L 
*oT^-5CttCJ:0- «jMR4"**IBft*n, MOSF 
ETcoL#<r>te<BfiT*3cfctf*-;/ h*7«rtt<Z)*ffc*te 

[0 0 8 2 ] *fc***tD«»fC*3^Ttt. h»ft 
Rl 2 3^ff^-r^ft5cD^^^/iKm^<7)^S|5 1 1 2rt% 40 

(Df&ib-Jjittf (111) T&SCttCtO, ftSBl 1 2 

Tcoy-hKftm 2 3a>»Rft**«i*.sn. mm<o9s 

[0 0 8 3] *lc*K«^JC<fc**W*KB<Z)84iS»a: 

<Dm/\<Dnm<D&m$:m 5 9 7^1 6 2 ltm 

T£o C<DtB/\©j6Jg©«»©HiI5*tf;*4, MOSFE 
TCOSJiS^ffiT&oT, hU>f 1 0 9S«ttt5iT 
It B50 (a) , (b) l::jST»t<B^M(0JB!B<0» 
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>10 7 (15 0 (b) #8B) BE"//** 1 

0 OTo r r, ia8# 1 0 0 Ot, zKSfiffirtU 0 0% 

1 0 9 <DTM<DMt& 1 1 1 &*LtbZ> (15 9 ( a ) # 
BB) o 

[0 0 8 4] *i:i5 9 (b) \Z^-?£o\Z. IgtULT 
WhU>f 10 9 0SSi«:Kft:LTKfkRl 1 
J&Lfz'&. CVD^ffl^TS i O 2m 1 15 

mizmmis. vvy=^ 1 o 9&m&&o z\<Dtz. hu 

>7- 1 0 9tDT<M<Oft 1 1 1 Wii3i-DT^Z>Z.L\ZJ: 
0, hU>f 1 0 9©1M07X^^ hit 

[0 0 8 5] *Ci6 0 (a) tC^Tcfc O \Z C M P (Ch 
emical Mechanical Polishing ) ii^fflUTS i02i 
115^, y'J 3>fiffcR 1 0 5oaSB^«tBTS*T 
P^-T^o St^T, 5J^H3PO4igi^^Ti6 0 

(b) {c^TJ^twvUn^ffcRl 0 5«r»*T*. 

[0 0 8 6 ] #C(Z^H Fr&i&^ffl^Tl 6 1 (a) \Zfh 

-r^oizmmitmi 0 3^ist^ o Sc^xsitBL^-> 

Un>*ffiaffilz, WAtfRBWl 00t>^Xhn- 
A^lfcffcRl 1 7 S»J5lcLfca, MOSFET^MI - 
-5fcft^<3*->ffiA*fT O (16 1 (b) #HR) „ 
[0 0 8 7 ] ^\zm 62 ( a ) (CtkTJ: o flKftR 1 1 
7£6fc£Lfc?£, ^JAtt'9 0 0t, HC1J?I8I:1< 

ctn^o p!siy'j3>sffii o i com^ftmm^±\z 

y-hi«12 3^Wt5 (i6 2 (b) #HB) . 
«!^TS«c±ffiicy- htt««»a>R*««L, 
$/^-z>y-r^ C tCj: 0 y- hf g 1 2 7£fl2/£ 
-T* (16 2 (b) #BB) o f LTC^y- h^lil 2 
5 * tc LtSf»*KWl:< * >£AT5 C ill 
±0, V-X • h'K>«M (l^i±-f) «U M 
OS h^>vX^£5£f£2l±-£o 
[0 0 8 8 ] KilttWbfcct-SJw, *^JfSC0^ffi«>»ig 

A-ffitc ctn«. hu>f 109 ^Tfflco^as i i i tfti 

SoTO^CtlZctO, hl/>f 1 0 9W^tt07X 

[0 0 8 9] ^:«I*«SS91tr<t***#i£»©»ifi*ffi 

T^o C(0»A©35]M^»J8ttMOSFET<Z)Bja*i£ 
tfcot, hU>f 1 0 9S:»BET5ST'ttS5 0 

(a) , (b) (C^-rm-fc^^»S(7)ff^Sc7)^SXe^IHJ 
tlJCLTff^c a^T, 7thl/yXhA^->10 7 

(15 0 (b) mm) &f££:Lfzm. 16 3 (b) \z* 
■T«k5fc. jSHiLTl^ hU>^ 1 0 9^>i5iffl*KftL/ 
T^ib^l 1 3&Bl8.Lfz'&. CVD (Chemical Vapor 

Deposition ) &£ffl^TS i O 2 R 1 1 5 S:Sttc±H 
tCtftffiU hl/>f 1 0 9*JIjitr." 

[0 0 9 0] ^(116 4 (a) {C*"r=t^. CMP (Ch 
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etnical Mechanical Polishing ) S^fflWS 1021 

lis*, y'j ^>^.itm i o 5©affi*«mt5$t 

(b) C^^Cy'J^yMIlOS^it^ 
[0 0 9 1 ] &IC*HFigifc£ffi^TH6 5 (a) tC^ 
■fcfc^lCfRKftKl 0 3fc»*-r*. 2fclwffi*rt*l 0 0 
To r r . iB«AU 0 0 Ot:. 1 0 0 %<D« 

>SS l 0 l wSSi:^ i^U-y 3 >St t2f 0 
6 5 (b) (C^-r^^fC, hU>3="l 0 9K±«<0fc» 10 
1 1 2 £;*L#>£o 

[0 0 9 2 ] ^CJCRttSLfcvUn^ffi^ffiH- OTAtf 
WWU 0 Ot>^hP-A^fcl 1 1 KDMfSLL 
fcffc, MOSFET6«fiS-rSfc*©-f *>aEA«rfT-5 

(06 6 (a) #flB) . 

[0 0 9 3 ] fclCH 66 ( a ) ICSf <fc 5 izSfbR 1 1 
7£H5*Lfc&. Mx.ti9 0 0 < C, HCll?iiSUcm< 

cttccto pS*>'J3>l«i o i ©*^»riE*«±«c 
^kasik i 2 3 **drr* (ei 6 7 #bs) 0 

6 7#B3) . ^LTC^y- hfil 2 5^7X^1:1 
TifffM^C^ * >&ATZ> C <h flcfc 9 * v-x • 
h'U-f >igfejc (IH^tm **J«U MOS h7>yX 

[0094] ^mwLtcikoiz, *mm(Dwm<D$im 
jsmz^ntii* h u >^ i o 9 <D±m<D&3 1 i 2 

Sot^CtlCtO. «*****«*PS*l. MO S F 

[0 0 9 5] Sfc*SS«a)»J8JC*5lr^Ttt. y-hBEffc 
Sgl 2 3*^-rSfla<03R^flc««(7)ftg8 1 1 2fi*iL 
Sotlr^Ct, 3^*^»JfcM«<&«aLTV>*«B 
(Df&Mi-Jj&rf (111) T&SdifC^O. ftffil 1 2 

[0 0 9 6] ±IB^-t75S»A«)^«ia>«ai{c:*5 
UTtt, hl/>f 1 0 9 <BftW£3lti#*£#<DSl7n3£H 
»*ftttffi;frA* lOOTorr, 1 0 0 0t, tK 

0 0 %T$>r>tc&* /E^fi^cM/£ct 0^(E< 40 

o or-i i o ox:<Dmmiz&n\ l $m$mm$:mz>c 

[0 0 9 7 ] *fc±E»-b7S5»A©**0)»«^45^» 
TtSST I 1 1 5I4MOS F E TCDM^ ft&%&W&£ L 

A<^-7h7>v7^(OSTl^ -HISa>¥3MM£B 
COST I iCffl^SCt^TSSdtttS-SSTfctt^, 50 
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[0 0 9 8] fc*5, S!?L<0*J6<B»!8tt. huy¥T0" 
[0 0 9 9 ] vU3>S«JtJC^l a>«»R*»jatLfc 

[0 10 0] 

So 

[HHOIHULftRn] 

mi] a*<oaiB«rj;**»fle««<z)Kiaxa»BB 

[B2] «*©S«tc«fcS*W<*3SIB<Z)«igXS»SB 
i. 

[0 3] «e*<Z)&«lc«tS*Wff3Slta)«iaxSWrffi 
0 O 

[14] ^*<DtSW^J:S*W*SIBa)«ifixeKB 

Ho 

[0 5] fi£*(Z)S»fc^S**»3SB©HffiXSWrDH 

0o 

[0 6] f£«(D£lEK(zJ:«¥*fflSIK©HiBxaWB 
0 O 

[0 7] «e*<7>&»Jc«fc*^W*JSHWBjglSWffl 

0o 

[0 8] ^3te<Z)SW^ctS*W*«K©HiSXBWfB 
0. 

[09] ^-^c^K^iCcts^^^^M^iiiSxei^ffi 

0o 

[0 10] ffi*0)tS»^«fc4¥W*«Ba)Higl8WrBS 

[011] ffi*(Ott«^«fcS¥WffS£B©«iSxe*fH 
0„ 

[0 12] BEJK^SWlCcfc^^^JSBcOHigxewaB 
0 O 

[0 13] ffi*^tt«JCctS¥W«:»B<7)Hifixe»fffi 

0o 

[0 14] ^*(7)tJ»tcJ:S*«*SBW»iBXe»B 

So 

[015] fiE*<ott*BJc«fcS*W*fifia)MiaxeWB 
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[|16] a*<OfttB^ctS#»*««<o«iSXSKDB 

b„ 

[017] «8*0)tS*l-ctS¥#*3S«^»iSxe»H 

[018] 0 17 ^T«JWf»A-A' TWWrLfci:* 
<Dfi£*(B**#£B<BSrffiBo 
[0 19] 0 1 7 IC^T^W£IB-B* TWmLtzt^ 

[02 0] ffi*0)mBJCJ:S*SI*M£«a)Kffiia. 

[02 1] S£*otJWlc<fcS**ff3£ato»fSiH. 

[02 2] *B5S9J©JB-<0**B(Z>*fll^^*^*W# 
^Mc7)^iaxS^r®0o 

[02 3] ^^Sfi^ff^t-^^*^** 
gfi0>MiEXSWrffiB. 

[02 4] (Z)*J(!«)«SHC3a^^#W# 
^a<7)8Si£XaiifH0o 

[02 5] **55W«)«— Ol8Jfi«)»»fC*^^¥W<* 

BBttBffixaWrBB. 

[026] *»«^©*--<^*Js<o*»fc*^s*ai* 

[02 7] *SKKco»— <D^3SficD?&ag{c:^S^W<* 
gB<OBiEXat$fFi50o 

[02 8] w*J(Sa)»J|lc*^S¥W» 
gBWfiiBXSBrffiB. 

[0 2 9] 
^^CDS^X^0?S0o 

[03 0] *Jii«^<ofiS--a>3IJfia)»»Jc^s*ai» 
£ES<Z>£liIXg»TEi0o 

[03 1] *«»?B<0*— 0)*M^»»Jc:^*^#«**: 
BBa>B2Sxa»rBiB. 

[03 2] *^%0>q^m— <&*«(D«88fI*>a**¥Wf* 

^a<^si^x^ws0 o 

[03 3] *KKW0)fB-<0**SO»ffitC*^S¥W* 
JfiK^BJBxeWiBH. 

[034] *K»w<oas—(dijs©«»ic*^^*w» 

^a(OSiSxa^®0o 

[03 5] «>lt>fiO»l8JC*^**W» 
SSB<0BifiX8WiBB. 

[03 6] *H5SW<0*-a>3Sjft©»»JC*^^*«* 
3£B<BBiSXettia0c 

[03 7] *:B«W(7)!B— 0)*iSO»J|JC^*^**» 

SSK©Hifixe»fiBH. 
[03 8] *aaHJ}(7)»— <7)^Jfi(7)JBfii(Z3&^^¥W^ 

gnaSjBXSMrfiBI. 
[03 9] *K»WO»r:o*Jfi<Z>»!BfC^*^*Wff 
fiH^SifixeVriBH. 

[04 0] co^*<^«ffi(z*^4*W(* 
efi<0Hi2xa*rIfiH. 

[04 1] 0)*tfiO»IBtZ*^**W*t: 
BBaBifixaBriSB. 
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[04 2] *B5BWro*3i<0*JIS©»ffl«c^*^ i P*»" 
BficDBiSxeWBSH. 

[04 3] *H*WO)SB-<o*ifia)»tt(c*^**W# 

^g^Sigxa^r®0o 
[04 4] *K«K<z>aSzi ©3llfi©*!RfC^^a*Wff 

[04 5] *WW«)JI-o**fl!)»»i:**5*»# 
^BoBiSxaWfSiBlo 

[04 6] *K56W<olB— OiafiwJBffilc^^**** 
5£fia>KiSxe»rBiB. 

[04 7] *B5S9!<Z)»— «5*Jfi^»tt«c*»*^*Wff 

£B<7)«j§X8Wr8iB. 

[04 8] (D^JfitOJBBJC*^**** 
.&B<z>BiSxatfBB. 
[04 9] *K55^<7)*— 0>**fi<Z)»Bl37S^S*W» 

BB0)BiBxaBfffflB. 

[05 0] *K«91©IBi:<o*Jfia)«!B(cA^^*Wflc 
^g(7)SiiliX^Wffi0<, 

[05 1] *H«910fB-fc<0*ifi<0»BJ:*^^*#* 
36B0>fiiBX8«BiB. 

[05 2] ^BBKW^M-bco^JfiajaJB^^^S*** 
gMc£>BiBX8ftr®i0o 

[053] *mRW(D%z±;<D&ffi<Dmmizfrfrz¥'&fc 

^B<OBi£X8®rB0o 

[05 4] *K5fi9!a)*-t©*tt^»»^^*^*W» 
3£fi(Z>HjEX@®rffiB. 

[0 5 5] *«*^<D»i:<Z)*lfiw«BJc^*^*W* 
KlflOHfilBKffiH. 

[0 5 6] *mf&m<Dm*;<Dfzi&<Dj&mzfrfrz¥mft 

BB^BiBxaittafB. 

[057] *Mftw<nmt<Dmffi<DMmizfrfrz*mfc 

EBa>»ifixe»rffiB. 

[05 8] ^mMm<Dm±:<Dmm(DmmAzf)^^>^mw 
BBatti&xavraiB. 

[05 9] *H»^0)*A<Z)^M©»B(C*^*#«f*: 
KBa>Hi2xaWrffiH. 

[06 0] *H5sga<D»AW3S8fiO»B^^A^*«# 

^B^siaxawsiBo 

[06 l] *K5EW<Z)*Aa)*Jfia)«J|n^*^*Wff 
SSfi(D»iaxa*rSBH. 

[06 2] *B»W<O*A0)*JSfi(Z>«B«r*^^*Wff: 
^E<^BiSxaWS0o 

[06 3] *B5S^(0*Aa)^)«a)«B«c*^^**W* 
Sgfi©HifixaKffiH. 

[06 4] *B3B?Ba)«Aa)**Sa)»»c^****«f* 
SB^HiaxawafH. 

[06 5] ^m^m<D^K(D%m<Dmmz^i)^^m^ 

SB^fiifixaWrffiH. 
[06 6] *B58W<O»^L0)*)«<O»tt»Z^^ft¥«l# 
^E(D^iSxa^rS0o 
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